
  

  

1875 K Street, NW 
Washington, DC 20006 
 
Tel: 202 303 1000 
Fax: 202 303 2000 
 

 
 

NE W  Y O R K     WASHINGTON,  D C     PARIS    LONDON    MILAN    ROME    FRANKFURT    BR U S S E L S  

October 25, 2007 Ex Parte Notice 

Marlene H. Dortch 
Office of the Secretary 
Federal Communications Commission 
445 12th Street, SW 
Washington, DC 20554 
 

Re: In the Matter of Amendment of Parts 2 and 25 of the Commission’s Rules to Allocate Spectrum 
and Adopt Service Rules and Procedures to Govern the Use of Vehicle-Mounted Earth Stations 
in Certain Frequency Bands Allocated to the Fixed-Satellite Service (IB Docket No. 07-101) 

 
Dear Ms. Dortch: 
 
 On October 23, 2007, Tim Shroyer, Chief Technical Officer of General Dynamics C4 Systems, Philip L. 
Verveer and the undersigned, counsel for General Dynamics Corporation, conducted a demonstration of General 
Dynamics SATCOM Technologies’ Satcom-On-The-MoveTM system at the Federal Communications 
Commission with various representatives from the International Bureau and the Office of Engineering and 
Technology.  The demonstration included a close examination of the antenna and RF equipment with the 
radome removed so antenna tracking could be observed.  Test rides were also provided to FCC personnel 
interested in observing the real world effects of signal blockage and other environmental factors on the Vehicle-
Mounted Earth Station's performance.  The parties distributed or discussed the attached materials during the 
demonstration. 
 
 Should you have any questions regarding this matter, please do not hesitate to contact the undersigned.  
 

Respectfully submitted, 

  /s/   

 McLean Sieverding 
 Counsel for General Dynamics Corporation 

 

cc: Balatan, Jennifer 
 Collins, Kathleen 
 Duall, Stephen 
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 Fleming, Chip 
 Garfield, Diane 
 Ghavami, Shahnaz 
 Griboff, Howard 
 Keltz, Ira 
 Kennedy, John 
 Kotler, Scott 
 Lechtman, Arthur 
 Locke, Paul 
 Noone, Paul 
 O'More, Sean 
 Prime, Jamison 
 Roberts, Alyssa 
 Spaeth, Steven 
 Whaley, Jay 
 Wong, John 
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Satcom-On-The-MoveTM

Life Cycle Cost Comparison

Tim Shroyer
Chief Technical Officer

General Dynamics SATCOM Technologies 
Phone: 408 232-1615

Email: tim.shroyer@gdsatcom.com

April 3, 2007
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Satcom-On-The-MoveTM– Unique Factors

Uses more satellite downlink power than larger terminals
• Now possible on many satellites
• Cost per bit transmitted is higher than with larger terminals

Careful Uplink Power Control is required
• Some energy is radiated towards adjacent satellites
• Regulatory requirements exist for adjacent satellite protection
• Systems must simultaneously “close the link” and minimize interference

High antenna pointing accuracy is required
• Maximize on-satellite performance
• Reduced tracking accuracy drives higher satellite costs
• Minimize adjacent satellite interference
• Sometimes required by regulations

Mounting space is critical
• Small size desired by all users
• Smaller size requires more satellite power
• Smallest sizes cannot support real communications
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Satcom-On-The-MoveTM– Unique Factors

Satellite resource “opportunity cost” should be considered
• Higher power than larger terminals could be used elsewhere
• Use justified for many mobile and portable applications
• Some satellites are already too full to support SOTMTM

Terminals can be designed to optimize life cycle costs
• Larger antennas always reduce system operating cost
• Small antenna size for vehicle mounting conflicts with cost reductions
• Interoperability with legacy systems can make operation impractical

Regulatory environment must be considered
• As of start of 2007, just firming up in the United States
• Still no ITU standards or Recommendations
• Operation currently by exception rather than standard
• Regulations WILL be promulgated soon

– Will require technical compliance for routine licensing
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FSS Ku-Band Satcom-On-The-MoveTM Operation

SOTMTM operation must be engineered like all links
• Smaller antennas have unique requirements, but can be supported
• Standard satellite system engineering tools can be used

Power and bandwidth can be traded
• Larger antennas take less power and can run higher modulation orders
• Smaller antennas must be carefully controlled to prevent interference

Power requirements can be graphically displayed
• The following graphs show uplink and downlink power
• These charts are “normalized” for 1 MBPS operation
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Example FSS Ku-Band Uplink Input Power

Required Input Power in dBW
for 1.2 M Uplink 1 MBPS BPSK Ku-Band
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Example FSS Ku-Band Downlink EIRP

Satellite Downlink Power in dBW
for 1 MBPS BPSK Ku-Band
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FSS Ku-Band Example Link Analyses

SOTMTM link analyses permit us to calculate requirements
• Different size terminals take different satellite power for same data rate
• Smaller terminals have advantages and disadvantages

Transponder costs are dominant
• Even expensive SOTMTM procurement costs are not too significant
• Transponder costs drive system viability

Life Cycle Costs must be considered for network operation
• This is true for all of satcom, but may be more significant here
• Some operational requirements can be met no other way
• SOTMTM can provide cost-effective service from anywhere!

– If properly designed and engineered
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Cost of Ownership Per Terminal
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Example Ku-Band Cost Of Ownership Parameters

Inmarsat 256 KBPS shown for comparison
• Only 2 hours / day for this example -- $18.07 / Minute

Ku-Band transponder costs included
• Typical cost of $4,000 / MHz / month
• All Ku-Band examples are full period – continuous 24 hrs / day 

All cases except “Spread 64 KBPS” are 256 KBPS
• “Spread 64 KBPS” example is 64 KBPS using specific spread spectrum modem

ROM procurement costs included except “Spread 64 KBPS”
• “Spread 64 KBPS” curve has terminal procurement cost = $0
• All other cases show nominal ROM estimates – not a major factor in cost

– It is easy to see that transponder costs are dominant
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Alternative Use of Space Segment

Alternate uses of transponder should be considered
• Factors in to opportunity cost of SOTMTM operation
• SOTMTM cost stands on its own, but satellite capacity is not unlimited
• Obviously, most critical in situations with limited satellite capacity

For the cases shown in figure, alternative use could support:

24470 KBPS30 cm 256 KBPS

4050 KBPS50 cm 256 KBPS

452 KBPS75 cm 256 KBPS

Alternative Operation using 4.8 Meter AntennaSOTM Operation
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X-Band Satcom-On-The-MoveTM Operation

Multiple generations of X-Band satellites are on orbit
• Older generation has performance more like C-Band

– Lower EIRP and G/T Capabilities
– Most efficient with larger earth terminal antennas

• Newer generation have higher performance – more like FSS Ku-Band
– These can support SOTMTM operation

Power and bandwidth can be traded like other satcom
• Larger antennas take less power and can run higher modulation orders
• Smaller antennas must be carefully controlled to prevent interference

Power requirements can be graphically displayed
• The following graphs show uplink and downlink power
• These charts are “normalized” for 1 MBPS operation
• Two different beams (global and spot beam) on XTAR satellites illustrated

– Represents among the most recent generation of X-Band transponders
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Example X-Band Uplink Input Power

Required Input Power in dBW
for 1.2 Meter Uplink 1 MBPS BPSK X-Band
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Example X-Band Downlink EIRP

Satellite Downlink Power in dBW
 for 1 MBPS BPSK X-Band
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X-Band Example Link Analyses

SOTMTM link analyses permit us to calculate requirements
• Just as in Ku-Band case, but different terminal and space segment options
• Smaller terminals have advantages and disadvantages

Transponder costs are dominant
• At X-Band this is often more confused due to lack of accounting
• Multiple agencies or entities often share system cost allocations

Life Cycle Costs must be considered for network operation
• This is true for all of satcom, but may be more significant here
• Some operational requirements can best be met here
• SOTMTM can provide cost-effective service from anywhere!

– If properly designed and engineered
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Example X-Band Cost Of Ownership

Cost of Ownership Per Terminal
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Example X-Band Cost Of Ownership Parameters

Inmarsat 256 KBPS shown for comparison
• Only 2 hours / day for this example -- $18.07 / Minute

X-Band transponder costs included
• Cost of $2,000 / MHz / month included as an example

– Every one is different
• All X-Band examples are full period – continuous 24 hrs / day 

Global beam and Spot beams show difference in performance
• Global beam not well-suited to SOTMTM operation
• Spot beams can support cost-effective SOTMTM operation
• Spot beam type performance only achievable on state-of-the-art satellites

Every SOTMTM case at X-Band needs separate engineering
• Not nominal from one satellite to the next
• Not nominal from one satellite beam to the next
• X-Band satellites often have configurable beam coverage
• All cases show nominal ROM procurement estimates – not a major factor in cost

– It is easy to see that transponder costs are dominant
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Alternative Use of Space Segment

Alternate uses of transponder should be considered
• Factors in to opportunity cost of SOTMTM operation
• SOTMTM cost stands on its own, but satellite capacity is not unlimited
• Obviously, most critical in situations with limited satellite capacity

For the cases shown in figure, alternative use could support:

1615 KBPS5731 KBPS30 cm 256 KBPS

455 KBPS908 KBPS50 cm 256 KBPS

360 KBPS643 KBPS75 cm 256 KBPS

Alternative using 
9 Meter antenna
spot beam

Alternative using  
9 Meter antenna
global beam

SOTM Operation



18

Conclusion

FSS Ku-Band Can Provide Broadband On-The-Move Now!
• Technology is effective
• Terminals can be licensed now – final regulations expected very soon
• Current technology is suitable for operation worldwide
• Terminal technology can be optimized to meet user needs

The Same Approach Is Applicable to X-Band
• X-Band SOTMTM takes more engineering, but it is viable
• Each satellite beam must be considered separately

Several applications well-suited to SOTMTM

• Different size antennas can meet different operational requirements
• Terminal cost can be optimized
• Existing modems pose no interference risk to adjacent satellites
• Existing “bent pipe” transponders can provide cost-effective service
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